Soluble tumor necrosis factor receptors reduce bowel ischemia-induced lung permeability and neutrophil sequestration.
To evaluate the possible role of tumor necrosis factor (TNF) in the development of lung injury after bowel ischemia, and the ability of TNF-soluble receptors to negate TNF toxicity, using a rat small bowel ischemia and reperfusion model. Prospective, randomized, controlled laboratory study. Research laboratory. Forty adult male Sprague-Dawley rats weighing approximately 300 g. The rats were divided equally into four groups: a) ischemia and reperfusion alone; b) those animals receiving TNF antibodies (1 mL) before reperfusion; and c) those animals receiving 200 micrograms of human recombinant TNF soluble receptors. These 30 anesthetized rats underwent 60 mins of superior mesenteric artery occlusion per 4 hrs of reperfusion. The remaining ten animals were sham operated (laparotomy), serving as controls. Lung permeability was measured using bovine serum albumin labeled with 125I, and organ injury was assessed histologically. Thirty and 60 mins after declamping and reperfusion, plasma TNF concentrations increased to 830 +/- 66 and 173 +/- 56 pg/mL, respectively, compared with 10 pg/mL before ischemia (p < .001). In sham-operated control rats, TNF concentrations did not increase from baseline concentrations. Four hours after reperfusion, sequestration of neutrophils in the pulmonary microcirculation was noted (319 +/- 60 vs. 84 +/- 13 neutrophils/10 high-power fields in sham-operated rats [p < .04]). Pulmonary microvascular leak also occurred, as measured by translocation of radiolabeled albumin into the bronchoalveolar space and expressed as the ratio of bronchoalveolar lavage to blood concentrations. This ratio was 5.3 +/- 0.8 in ischemic control animals compared with 1.1 +/- 0.3 in sham animals (p < .03). Treatment with antibodies to TNF before reperfusion attenuated the pulmonary injury (75 +/- 6 neutrophils/10 high-power fields, permeability index 1.6 +/- 0.1) less than in ischemic controls (p < .005). A similar protection was achieved with soluble TNF receptors, which prevented bowel ischemia-induced lung neutrophil sequestration (117 +/- 35 neutrophils/10 high-power fields, pulmonary vascular leak ratio of 2.3 +/- 0.1, p < .05). The results of this study show that ischemia and subsequent reperfusion of the intestine in rats produce lung injury. This injury is mediated, at least in part, by TNF. Soluble TNF receptors are an effective tool in preventing lung TNF injury after intestinal ischemia.